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24                                          ATTRACTIONS.                                [ART. 50
in a direction normal to the surface. The particle, if placed on the proper side, would therefore be in equilibrium. Level surfaces are therefore also called surfaces of equilibrium.
47.    A Line of force is a curve such that the direction of the resultant  force at any point is a tangent to the curve.   It is | evident that the whole system of level surfaces is cut orthogonally? • by the system of lines of force.
48. Ex. 1. A free particle placed at rest at any point of a line of force will move along the curve in such a direction that the potential increases.
Ex. 2. Show that, if attracting matter be arranged so that the direction of the resultant attraction at any external point P shall always pass through a fixed point 0, the magnitude of the resultant attraction will be a function only of the distance OP, and will not depend on the angular coordinates of OP.
To prove this we notice that the level surfaces are spheres, because the normal at every point P passes through 0. Hence the potential is a function of r only, Art. 45.
49. Potentials of rods. To find the level surfaces and the potential of a thin uniform straight rod AB at any point P.
It has already been proved that the direction of the attraction of a rod AB at any point P bisects the angle between the distances PA, PB (Art. 13). It follows from Art. 45 that the^ level surfaces are prolate spheroids having their foci at the extremities of the rod.
To^ find the potential we notice that at all points on the same level surface the potentials are equal. It is therefore sufficient to find the potential at some convenient point on each spheroid.
Let C be the middle point of the rod, 21 its length, m the line density. Let r, r' be the distances of P from A, B. Let 2a and e be the major axis and eccentricity of the spheroid, then ae = l, 2a = r + r'. The potential at the extremity of the major axis and therefore at any point on the spheroid is
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the limits of the integral being x = — I to I.
\, „     50.    When the rod is infinite in both directions the potential '•" is easily deduced from the attraction already found in Art. 14.

